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DESCRIPTION 
FUEL TANK SUPPORTING STRUCTURE 

Technical Field 

The present invention relates to a fuel tank supporting structure, and in particular, 
to a fuel tank supporting structure which supports a plurality of fuel tanks at a vehicle body 
of an automobile or the like. 

Background Art 

Conventionally, in a fuel tank supporting structure which supports a plurality of 
fuel tanks at a vehicle body of an automobile or the like, a structure is known in which the 
plurality of fuel tanks, which extend along the vehicle widthwise direction, are disposed in 
parallel with respect to the vehicle body longitudinal direction (for example, Japanese 
Patent Application Laid-Open (JP-A) No. 2003-63457, JP-A No. 2003-182378, JP-A No. 
2003-72398, JP-A No. 2002-370550). Further, a structure is known in which a plurality of 
fuel tanks, which extend along the vehicle widthwise direction, are disposed in parallel 
with respect to the vehicle body longitudinal direction, and the fuel tanks are offset in the 
vertical direction (for example, JP-A No. 7-186741, JP-A No. 2000-219049). 

However, in each of the structures of the aforementioned publications, when 
adjacent fuel tanks abut at the time of a vehicle body collision, the direction of movement 
of the fuel tanks is not decided. Therefore, there is the cpncern that a large impact load may 
be applied to the fuel tanks. 
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In view of the above-described circumstances, an object of the present invention is 
to provide a fuel tank supporting structure which can reduce the load which is applied to 
fuel tanks at the time of a collision. 

In order to achieve the above-described object, in accordance with one aspect of the 
present invention, there is provided a fuel tank supporting structure in which a plurality of 
fuel tanks are disposed in parallel, comprising fuel tank guiding means for, in a case in 
which a load of a predetermined value or more is applied to the fuel tanks, guiding 
movement of at least one fuel tank downward in a vertical direction of a vehicle body. 

Preferably, the fuel tank guiding means includes movement preventing means for 
preventing upward movement of the fuel tank, and a weak portion formed at a fuel tank 
supporting bracket which is disposed beneath the fuel tank, and the weak portion breaks in 
a case in which a load of a predetermined value or more is applied. Preferably, the weak 
portion is cut-out formed portions of the fuel tank supporting bracket. Preferably, the fuel 
tank supporting bracket includes a first bracket, a second bracket, and a connecting portion 
connecting the both brackets, and the weak portion is the connecting portion. Preferably, 
the weak portion is a thin-walled portion of the fuel tank supporting bracket. Preferably, 
the fuel tank guiding means includes movement preventing means for preventing upward 
movement of the fuel tank, and inclined portions formed at opposing surfaces of adjacent 
fuel tanks. Preferably, the fuel tank supporting structure is set such that fuel can be 
successively used from a vehicle body outer side fuel tank. Preferably, the fuel tank 
supporting structure comprises vehicle body left and right rockers, wherein, between the 
rockers, the fuel tanks are disposed so as to respectively extend in a vehicle transverse 
direction. Preferably, the fuel tank supporting structure comprises falling-out preventing 
means for preventing the fuel tank from completely falling-out toward a bottom of the 
vehicle body. Preferably, the falling-out preventing means includes a sub frame disposed so 
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as to be separated from the fuel tank toward a lower side of the fuel tank, and when the fuel 
tank moves downward, the sub frame catches on the fuel tank and can prevent the fuel tank 
from falling-out. Preferably, the sub frame includes at least two cross rails which are 
disposed at the lower side of the fuel tank so as to respectively extend in a vehicle 
transverse direction, and a vehicle longitudinal direction dimension between the cross rails 
is smaller than a diameter of the fuel tank. 

Other objects, features and advantages of the present invention will become clear to 
those skilled in the art from the appended claims and from the description of the preferred 
embodiments of the present invention which are shown in the appended drawings. 

Brief Description of the Drawings 

Fig. 1 is a side sectional view showing a fiiel tank supporting structure relating to 
one embodiment of the present invention. 

Fig. 2 is a perspective view, as seen from a front of a vehicle body and at an angle, 
showing a fuel tank supporting bracket of the fuel tank supporting structure relating to the 
one embodiment of the present invention. 

Fig. 3 is a front view showing a fuel tank of the fiiel tank supporting structure 
relating to the one embodiment of the present invention. 

Fig. 4 is a side view showing a vehicle body rear portion to which is applied the 
fuel tank supporting structure relating to the one embodiment of the present invention. 

Fig. 5 is a plan view showing a vehicle body to which is applied the fuel tank 
supporting structure relating to the one embodiment of the present invention. 

Fig. 6 is a perspective view, as seen from a front of a vehicle body and at an angle, 
showing a fuel tank supporting bracket of a fuel tank supporting structure relating to 
another embodiment of the present invention. 



WO 2005/035291 



PCT/JP2004/015105 



Fig. 7 is a side sectional view showing a portion of a fuel tank supporting bracket 
of a fuel tank supporting structure relating to another embodiment of the present invention. 

Fig. 8 is an exploded perspective view, as seen from the front of the vehicle body 
and at an angle, showing the fuel tank supporting bracket of the fuel tank supporting 
structure relating to the other embodiment of the present invention. 

Fig. 9 is a side sectional view showing a fuel tank supporting structure relating to 
another embodiment of the present invention. 

Best Mode for Carrying Out the Invention 

One embodiment of a fuel tank supporting structure of the present invention will be 
described with reference to Figs. 1 through 5. 

Note that arrow UP in the drawings indicates the vehicle body upward direction, 
arrow FR in the drawings indicates the vehicle body frontward direction, and arrow IN in 
the directions indicates the vehicle widthwise inner side direction. 

As shown in Fig. 5, rear side members 12 are disposed along the vehicle body 
longitudinal direction at both vehicle transverse direction end portions of the rear portion 
of an automobile vehicle body 10 of the present embodiment. Further, front portions 12A 
of the rear side members 12 are inclined from the vehicle body rear vehicle transverse 
direction inner side toward the vehicle body front vehicle transverse direction outer side. 
Front end portions 12B of the rear side members 12 are connected to rear end portions 14A 
of rockers 14 which are disposed along the vehicle body longitudinal direction at vehicle 
transverse direction both end portions of the vehicle body 10. 

Rear portions 12C of the rear side members 12 extend rectilinearly along the 
vehicle body longitudinal direction in plan view, and a rear bumper reinforcement 18 spans 
between rear end portions 12D. 
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As shown in Fig. 4, a rear cross member 20 spans between front end portions 12E 
at the rear portions 12C of the rear side members 12. The front portions 12A of the rear 
side members 12 are inclined from the vehicle body rear upper side toward the vehicle 
body front lower side. Further, the rear portions 12C of the rear side members 12 extend 
rectilinearly along the vehicle body longitudinal direction in side view as well. A rear sub 
frame 40 is disposed beneath the rear side members 12. 

As shown in Fig. 5, the rear sub frame 40 is a ladder-shaped structure in which a 
plurality of (four in the present embodiment) cross rails 44, 46, 48, 50, which run along the 
vehicle transverse direction, are disposed at left and right side rails 42. 

A plurality of (three in the present embodiment) fuel tanks 52, 54, 56 are disposed 
above the rear sub frame 40. Each of the fuel tanks 52, 54, 56 is cylinder-shaped, and the 
respective fuel tanks 52, 54, 56 are disposed in parallel along the vehicle transverse 
direction. Further, lengths LI, L2, L3, along the vehicle transverse direction, of the fuel 
tanks 52, 54, 56 become shorter from the vehicle body inner side (the vehicle body front 
side in the present embodiment) fuel tank 56 in the order of the vehicle body outer side 
fuel tanks 54, 56 (LI > L2 > L3), and the vehicle body outer side (the vehicle body rear 
side in the present embodiment) fuel tank 56 is the shortest. 

As shown in Fig. 3, the fuel tank 52 extends along the vehicle transverse direction 
between the left and right rockers 14. Further, the fuel tank 52 projects (projection amount 
P) further toward the top of the vehicle body than the left and right rockers 14. When the 
vehicle body is collided with from the side, a bumper reinforcement K of the other vehicle, 
which passes above the rocker 14, abuts the fuel tank 52. 

As shown in Fig. 1, the fuel tank 52 is placed on fuel tank supporting brackets 60 
which span between the cross rail 44 and the cross rail 46 of the rear sub frame 40. A 
plurality of the fuel tank supporting brackets 60 are disposed at predetermined intervals in 
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the vehicle transverse direction. 

The fuel tank 54 is placed on fuel tank supporting brackets 62 which span between 
the cross rail 46 and the cross rail 48 of the rear sub frame 40. A plurality of the fuel tank 
supporting brackets 62 are disposed at predetermined intervals in the vehicle transverse 
direction. 

The fuel tank 56 is placed on fuel tank supporting brackets 64 which span between 
the cross rail 48 and the cross rail 50 of the rear sub frame 40. A plurality of the fuel tank 
supporting brackets 64 are disposed at predetermined intervals in the vehicle transverse 
direction. 

An axial center (centroid) 54A of the fuel tank 54 is set to the same height as an 
axial center 52A of the fuel tank 52, or a position lower than that. Further, an axial center 
56A of the fuel tank 56 is set at a position which is higher (offset amount N) than the axial 
center 54A of the fuel tank 54. The rear cross member 20, which serves as a movement 
preventing means of a fuel tank guiding means, is disposed above the fuel tank 56. 

Accordingly, when an impact load Fl is applied to the fuel tank 56 from the vehicle 
body rear side toward the vehicle body front side, the fuel tank 56 abuts the fuel tank 54. 
At this time, the fuel tank 56 abuts the rear cross member 20 such that upward movement 
is prevented. Then, a load F2 arises at the fuel tank 54 toward the bottom of the vehicle 
body. 

As shown in Fig. 2, at the fuel tank supporting bracket 62 which supports the fuel 
tank 54, a front end portion 62A is a hook portion which is anchored on the cross rail 46 
from above, and a rear end portion 62B is a hook portion which is anchored on the cross 
rail 48 from above. 

A longitudinal direction intermediate portion 62C of the fiiel tank supporting 
bracket 62 is formed in a circular-arc shape which swells toward the bottom of the vehicle 
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body. A weak portion 70 serving as the fuel tank guiding means is formed at the lowermost 
portion (the longitudinal direction central portion) of the circular-arc shape. 

The weak portion 70 of the fuel tank supporting bracket 62 is a cut-out formed 
portion in which cut-outs 72, 74, which are trapezoidal in plan view, are formed from the 
transverse direction both sides. A width Wl of the weak portion 70 is narrow as compared 
with a width W2 of the other regions (Wl< W2). 

As shown in Fig. 1, a gap SI is formed between the fuel tank 56 and the cross rail 
48 of the rear sub frame 40. A gap S2 is formed between the fuel tank 56 and the cross rail 
46 of the rear sub frame 40. 

Accordingly, when the load F2 is generated at the fuel tank 54 toward the bottom of 
the vehicle body and a load of a predetermined value or more is applied to the weak 
portion 70 of the fuel tank supporting bracket 62, as shown by the two-dot chain line in Fig. 
1, the weak portion 70 of the fuel tank supporting bracket 62 breaks, and the fuel tank 54 
moves toward the bottom of the vehicle body by the gaps SI, S2. 

When the fuel tank 54 has moved a predetermined amount toward the bottom of the 
vehicle body, the fuel tank 54 abuts the cross rail 46 and the cross rail 48, which serve as 
falling-out preventing means, and the fuel tank 54 can be prevented from falling-out 
completely toward the bottom of the vehicle body. 

Note that the present embodiment is set such that fiiel is used successively from the 
vehicle body outer side fuel tank 56 in order of the vehicle body inner side fuel tanks 54, 
52. 

Reference numerals 90, 92, 94 in Fig. 5 respectively denote an FC stack, a PCU, 
and a battery which are disposed on the floor at the front of the vehicle body. 
Operation of the present embodiment will be described hereinafter. 
As shown in Fig. 4, when the other vehicle K or the like collides from the rear and 
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the impact load Fl is applied to the fuel tank 56 from the vehicle body rear side toward the 
vehicle body front side, as shown by the two-dot chain line in Fig. 1, the fuel tank 56 
moves toward the front of the vehicle body and abuts the fuel tank 54. At this time, the 
axial center 54A of the fuel tank 54 is set at the same height as the axial center 52A of the 
fuel tank 52, or at a lower position, and the axial center 56A of the fuel tank 56 is set to be 
at a higher position than the axial center 54A of the fuel tank 54, and the rear cross member 
20 is disposed above the fuel tank 56. Therefore, the fuel tank 56 abuts the rear cross 
member 20 and upward movement is impeded, and the load F2 is generated at the fuel tank 
54 toward the bottom of the vehicle body. 

When the load F2 is generated at the fuel tank 54 toward the bottom of the vehicle 
body and a load of a predetermined value or more is applied to the weak portions 70 of the 
fuel tank supporting brackets 62, the weak portions 70 break, and the fuel tank 54 moves 
toward the bottom of the vehicle body by the gaps SI, S2. 

As a result, it is possible to prevent a large load from being applied to the fuel tanks 
56, 54, 52 at the time of a collision. 

Further, because the fuel tank 52 extends along the vehicle transverse direction 
between the left and right rockers 14, as shown in Fig. 5, in a case in which an impact load 
F3 is applied to the rocker 14 at the time of a side collision, the impact load F3 can be 
transmitted by the fuel tank 52 from the rocker 14 at the collision side to the rocker 14 at 
the opposite side. 

As shown in Fig. 3, because the fuel tank 52 projects (projection amount P) further 
toward the top of the vehicle body than the left and right rockers 14, at the time of a side 
collision, the fuel tank 52 abuts the bumper reinforcement K or the like of the other vehicle 
which passes above the rocker 14. As a result, the amount of entry of the bumper 
reinforcement K of the other vehicle into the vehicle body can be reduced. 
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Further, in the present embodiment, when the fuel tank 54 moves a predetermined 
amount toward the bottom of the vehicle body, the fuel tank 54 abuts the cross rail 46 and 
the cross rail 48. Therefore, the fuel tank 54 can be prevented from falling-out completely 
toward the bottom of the vehicle body, by the cross rail 46 and the cross rail 48. 

Further, in the present embodiment, the fuel tanks 52, 54, 56, together with the FC 
stack 90, the PCU 92, and the battery 94 which are disposed on the floor of the front of the 
vehicle body, can be utilized as structural members of the vehicle body. 

Further, in the present embodiment, the lengths LI, L2, L3, along the vehicle 
transverse direction, of the vehicle body front side fuel tank 52, the intermediate fuel tank 
54, and the vehicle rear side fuel tank 56, have the relationship LI > L2 > L3. As a result, 
the weight of the fuel tank at the time of loading at the vehicle body can be made to be 
lighter the further toward the outer side (the rear) of the vehicle body, and therefore, the 
weight distribution of the vehicle body can be improved. 

Further, in the present embodiment, fuel is used successively from the vehicle body 
outer side (rear side) fuel tank 56 to the fuel tank 54 further toward the vehicle body inner 
side (front side) than that, and then the front side fuel tank 52. As a result, as the fuel is 
used up, it becomes successively lighter from the vehicle body outer side fuel tank 56 in 
the order of the vehicle body inner side fuel tanks 54, 52, and therefore, the weight 
distribution of the vehicle body improves as fuel is used by traveling. 

Moreover, in the present embodiment, the axial center 56A of the outermost 
(rearward) fuel tank 56 is set to be at a higher position than the axial centers 52A, 54A of 
the other fuel tanks 52, 54. Therefore, by using fuel successively from the vehicle body 
outer side (rear side) fuel tank 56 to the vehicle body inner side (front side) fuel tanks 54, 
52, the center of gravity of the vehicle body also can be lowered as fuel is used by 
traveling. 
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By the way, the present invention is not limited to the above-described embodiment, 
and it is clear to persons skilled in the art that various other embodiments are possible 
within the scope of the present invention. For example, in the above-described embodiment, 
the weak portion 70 of the fuel tank supporting bracket 62 is made to be the cut-out formed 
portion in which the cut-outs 72, 74 are formed from the transverse direction both sides. 
However, instead, as shown in Fig. 6, the weak portion 70 of the fuel tank supporting 
bracket 62 may be made to be a thin-walled portion, and a plate thickness Ml of the weak 
portion 70 may be structured so as to be thin as compared with a plate thickness M2 of the 
other regions (Ml < M2). 

Further, as shown in Figs. 7 and 8, a structure may be used in which the fuel tank 
supporting bracket 62 is divided into a first bracket 76, which structures the front half of 
the fuel tank supporting bracket 62, and a second bracket 78, which structures the rear half 
of the fuel tank supporting bracket 62, and a connecting portion 84 by a bolt 80 and nut 82 
or pin (not illustrated) or the like, which connect the first bracket 76 and the second bracket 
78, is made to be the weak portion 70. 

Further, in the above-described embodiment, as shown in Fig. 1, in order to move 
the fuel tank 54 downward at the time of a collision, the axial center 56A of the fuel tank 
56 is set at a position which is slightly higher than the axial center 54A of the fuel tank 54. 
However, instead, as shown in Fig. 9, a structure may be used in which the axial center 
56A of the fuel tank 56 and the axial center 54A of the fuel tank 54 are the same height, 
and inclined portions 86, 88 are formed at the respective opposing surfaces the adjacent 
fuel tank 56 and fuel tank 54, and when the fuel tank 56 abuts the fuel tank 54, due to the 
inclined portion 88 and the including portion 86 sliding, the fuel tank 54 is moved 
downward. Note that, in this case, because there is no need to offset the fuel tank 56 and 
the fuel tank 54 in the vertical direction, the height of the fuel tank assembly formed from 
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the fuel tanks 52, 54, 56 can be made smaller. 

Further, in the above-described embodiment, the fuel tank supporting structure of 
the present invention is applied to the vehicle body rear portion, but the fuel tank 
supporting structure of the present invention can also be applied to the vehicle body front 
portion. 

By the way, including the sub frame 40 as the falling-out preventing means which 
prevents the fuel tank 54 from completely falling-out toward the bottom of the vehicle 
body was described above. Namely, at the time of a collision or the like, in a case in which 
the fuel tank 54 moves downward, the sub frame 40 catches on the fuel tank 54, and the 
fuel tank 54 can be impeded from falling-out completely from the vehicle body. As one 
measure for easily realizing this, the sub frame 40 includes at least the two cross rails 46, 
48 which are disposed so as to respectively extend in the vehicle transverse direction at 
the lower side of the fuel tank 54, and the vehicle longitudinal direction dimension 
between the cross rails 46, 48 is smaller than the diameter (or the front-back width) of the 
fuel tank 54. By structuring in this way, in a case in which the fuel tank 54 moves 
downward, the fuel tank 54 is caught between the cross rails 46, 48, and the fuel tank 54 
can reliably be impeded from completely falling-out from the vehicle body. 
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